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CLAIMS 



[Claim(s)] 

[Claim 1] the communication wire which connects between units - on the way - it being 
alike, preparing a connector with a built-in branching function, branching said 
communication wire, and making said connector with a built-in branching function fit into the 
connector of other units ~ said communication wire ~ said - others ~ the wiring method of 
the communication wire characterized by connecting with a unit. 

[Claim 2] the communication wire which connects between units, and the communication 
wire concerned ~ on the way ~ fitting in with the connector of other units, while it Is alike, 
being prepared and branching said communication wire - said communication wire ~ said - 
- others ~ the interconnection structure of the communication wire characterized by having 
the connector with a built-in branching function which connects a unit. 
(Claim 3] the communication wire which connects between units ~ on the way ~ it being 
alike, it being joined, fitting in with the tee which branches the communication wire 
concerned, and the connector of other units, and minding said tee ~ said communication 
wire ~ said ~ others ~ the connector characterized by having a connector area linked to a 
unit. 

[Claim 4] A tee and a connector area are connectors according to claim 3 characterized by 
consisting of connecter terminals with a solderiess terminal with which the solderiess 
terminal which welds a communication wire by pressure and branches and the connecter 
terminal of other units, and the connecter terminal which fits in were formed. 
[Claim 5] The connector according to claim 3 or 4 characterized by preparing two or more 
connecter terminals with a solderiess terminal. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the wiring method of the communication 
wire in the multiplex communication system for automobiles, its interconnection structure. 
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and the connector used for that wiring. 
[0002] 

[Description of the Prior Art] Two or nr>ore communication units are connected with a 
multiplex communication line, respectively, and a multiplex communication system 
communicates among two or more communication units by carrying out the receive and 
transmit of the data multiplexed through the multiplex communication line. 
[0003] Drawing 5 is the block diagram showing the interconnection structure of the 
communication wire in the conventional multiplex communication system. As shown in 
drawing 5 , two drops li/les 3 by which the trunk 2 connected between Unit 10A and 10B, 
and this multiplex communication system branched from the middle of that tmnk 2 have 
connected Unit 10C and Unit 10D. A trunk 2 and the drops line 3 are multiplex 
communication lines which transmit the data multiplexed by each. Moreover, the twisted 
pair wire constituted by twisting two electric wires as a trunk 2 and a drops line 3 (twisting) 
is used (refer to drawing 6 ). Here, the line length of the drops line 3 is taken as L (drop). 
[0004] Units 10A-10D are equipment which performs multiplex communication, Units 10A 
and 10B are combined with a trunk 2 by Connectors 1 1A and 1 1B, respectively, and Units 
10C and 10D are combined with the drops line 3 by Connectors 11C and 11D, respectively. 
The terminator which carries out termination of the communication line is built in Units 10A 
and 108. 

[0005] The bus branch joint 4A and 48 is equipment which carries out the fastener 
(junction) of the drops line 3 to a trunk 2, respectively, in order to branch from the middle of 
a trunk 2 to the drops line 3. Drawing 6 is the perspective view showing the concrete 
composition of such bus branch joint 4A and 4B. 

[0006] As shown in drawing 6 , [ the bus branch joint 4A and 48 ] The trunk 2 and the drops 
line 3 of a twisted pair wire are welded by pressure. The housing 40 of the abbreviation 
rectangle object which holds two solderless terminals 43 joined electrically and two 
solderless terminals 43 of those (built-in), and the upper part of the housing 40 consist of 
the connection sections 42 which connect covering 41 , and housing 40 and covering 41 of 
a wrap abbreviation rectangle object. 

[0007] The electric-wire-holding section 40a held to the opposite side side of the couple of 
the whole surface on both sides of the trunk 2 and the drops line 3 of a twisted pair wire is 
formed in housing 40, and [ housing 40 ] The solderless-terminal fixed parts 40b and 40c 
which carry out wearing immobilization of the two solderless terminals 43 are formed in the 
center section of the whole surface, and 40d of breakthroughs which the catching part 41 b 
of covering 41 penetrates to the opposite side side of other couples of the whole surface 
are further formed In housing 40. 

[0008] As shown in drawing 6 , the twisted electric wire (twisted) is unfolded, the four 
unfolded electric wires are inserted in the slot of the electric-wire-holding section 40a of 



solderless terminal 43 of 1 , that of a trunk 2 and the drops line 3 Is also obtained, and 
electric wire (other two electric wires) of one of the two is led to other solderless terminals 
43. 

[0009] The solderless terminal 43 is formed in the composition shown in drawing 7 . As 
shown in drawing 7 , the tabular tenninal body section 401 of a conductive ingredient is 
fonned in abbreviation horseshoe-shaped, four slits 402a, 402b, 402c, and 402d cut the 
solderless terminal 43 to the field of an abbreviation horseshoe-shaped couple, and it is 
lacked and formed in it. Slits 402a and 402b are fomied in the field of 1 of the abbreviation 
horseshoe-shaped terminal body section 401, and Slits 402c and 402d are formed in other 
fields. 

[0010] Slit 402a and Slit 402c are formed in the location which countered, and the electric 
wire of one of the two of a trunk 2 is inserted. Moreover, it is formed in the location where 
Slit 402b and Slit 402d also countered, and the electric wire of one of the two of the drops 
line 3 is inserted. Thus, if the electric wire of one of the two of a trunk 2 and the drops line 3 
is inserted in Slits 402a-402d An electric wire is welded by pressure to the slits 402a-402d, 
the coat of the electric wire is torn, and the electric wire of one of the two of a trunk 2 and 
the drops line 3 is electrically joined through the terminal body section 401 of a conductive 
ingredient. 

[0011] Two solderless terminals 43 of this composition are formed, weld by pressure the 
electric wire of both a trunk 2 and the drops line 3, respectively, and join it electrically. As 
described above, two solderiess terminals 43 are attached and fixed to the solderless- 
terminal fixed parts 40b and 40c of housing 40. 

[0012] When covering 41 is put on the upper part of housing 40. four slots 41a which make 
a trunk 2 and the drops line 3 penetrate,are formed in the opposite side of the couple of the 
whole surface at covering 41. Moreover, two catching parts 41b which penetrate 40d of 
breakthroughs and engage with the opposite side side of other couples of the whole 
surface when covering 41 is put on the upper part of housing 40 are formed in covering 41. 
The interior of covering 41 is formed according to the configuration which is not caught as 
the electric-wire-holding section 40a or the pressure-connection-terminal fixed parts 40b 
and 40c of housing 40 and which are these parts like (it does not contact), when covering 
41 Is put on the upper part of housing 40. 

[0013] The connection section 42 bends, when the side face of housing 40 and covering 41 
is connected and covering 41 Is put on housing 40. 

[0014] The fastener of a trunk 2 and the drops line 3 may carry out the tap of the trunk 2 not 
only in when using the bus branch joint 4A and 4B shown In above-mentioned drawing 6 , 
but simply, and may carry out the fastener of the drops line 3 with a splice joint terminal. 
[0015] Drawing 8 is the block diagram showing the interconnection structure of the 
communication wire in other conventional multiplex communication systems. In addition, in 
drawing 8 , about the same composition as above-mentioned drawing 5 , the same sign is 
attached and the overiapping explanation is omitted. As shown in drawing 8 , unlike the 



multiplex communication system of above-mentioned drawing 5 , this multiplex 
communication system connects Units 10A and 10B and Units 12C and 12D mutually In 
three trunks 2A-2C, without using two drops lines 3. 

[0016] Three trunks 2A-2C are multiplex communication lines which transmit the 
multiplexed data, and are twisted pair wires which twisted two electric wires and were 
constituted. Moreover, Units 12C and 12D are multiplex communication equipment to 
perform, and [ the interior ] For example, while connecting electrically two trunks 2 (Trunk 
2A, trunk 2B or trunk 2B, and trunk 2C) which consisted of printed circuit boards etc.. the 
branch circuits 13C an$! 13D which multiplexing data are branched and take them out are 
built in. The branch circuits 13C and 13D achieve the function of the bus branch joint 4A 
and 48 of above-mentioned drawing 5 . 

[0017] Thus, while Unit 10A and Unit 12C are connected in Trunk 2A, Unit 12C and Unit 
12D are connected by trunk 28 and Unit 12D and Unit 108 are connected in Trunk 2C 
Since trunk 28 is connected with Trunk 2A in the branch circuit 13C inside unit 12C and 
Trunk 2C is connected with trunk 28 in the branch circuit 13D inside unit 12D Two or more 
units 10A, 108, 12C, and 12D are connected mutually, and it becomes possible to perform 
multiplex communication between two or more units 10A, 108. and 12C and 12D. 
[0018] 

[Problem(s) to be Solved by the Invention] However, the interconnection structure of the 
multiplex communication line in the above multiplex communication systems had the 
following technical problems. First, in the interconnection structure of the multiplex 
communication line shown in above-mentioned drawing 5 , if the line length L of (1) drops 
line 3 (drop) is too long, a reflection will occur and It will become a communication en'or. 
Moreover, a radiation noise will occur by this reflection and other electronic equipment will 
be influenced. 

(2) Since the line length L of the drops line 3 (drop) has the restrictions (it is less than 30cm 
at the specification of CAN) by communicative specification, the an-angement degree of 
freedom of Units IOC and 10D is restricted. 

[0019] (3) Whenever a major node (node of a multiplex communication line) increases, the 
bus branch joint 4 is needed, and joint manday is also needed, and it becomes the cost 
hike of a multiplex communication system. 

(4) (number of major nodes-1) x2 electric wire Is required (in the case of 2-wire system 
multiplex system), and it is connected with a cost hike also by this. (In addition, a total of six 
electric wires are needed for the drops line 3 whose {number of major nodes (4)-1} x2=62, 
i.e., the trunk which is a twisted pair wire, is 1 and a twisted pair wire by two with the 
example of drawing 5 .) 

[0020] On the other hand, by the interconnection structure of the multiplex communication 
line shown in drawing 8 , when Connectors 1 1 C and 1 1 D separate in at least one unit in the 
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(2) (number of major nodes-1) x2 electric wire is required (in the case of 2-wire system 
multiplex system), and it becomes the cost hike of a multiplex communication system. (In 
addition in the example of drawing 8 , a total of six electric wires are [ {number of major 
nodes (4)-1} x2=6 ] needed at three 2A-2C, i.e., the trunks which are twisted pair wires.) 
[0021] It is made in order that this invention may solve the above technical problems. It 
aims at obtaining the wiring method of the communication wire which communicative 
dependability, the arrangement degree of freedom of a unit, the workability of wiring, etc. 
can be raised, and can realize the cost cut of the communication system by the cutback 
which is an electric-wire nutnber, its interconnection structure, and a connector. 
[0022] 

[Means for Solving the Problem] the communication wire to which the invention in this 
application connects between units in order to attain the above object - on the way - it 
being alike, preparing a connector with a built-in branching function, branching said 
communication wire, and making said connector with a built-in branching function fit into the 
connector of other units - said communication wire - said - others ~ it is characterized by 
connecting with a unit. 

[0023] According to this invention, prepare a connector with a built-in branching function in 
the middle of the communication wire which connects between units, and a communication 
wire is branched. Since the connector with a built-in branching function is made to fit into 
the connector of other units directly, a communication wire is connected to other units and 
he is trying to wire The problem of a reflection or a radiation noise cannot occur, but the 
dependability of communication system can improve, and the arrangement degree of 
freedom of other units can also improve, and the electric-wire number of a communication 
wire can also be reduced. 

[0024] Only by an operator making a communication wire insert and weld by pressure to 
the solderless terminal of the connecter terminal with a solderless terminal in a connector 
with a built-in branching function, and making the connecter terminal of the connecter 
terminal with a solderless terminal fit into the connecter temriinal of other units Since it is 
constituted so that the communication wire of communication system can be wired, the 
workability of wiring will improve for an operator. 

[0025] Furthermore, so that it can respond also to the communication wire from which the 
source line and line GND (grand line) other than an electric wire which transmit commo 
data were incorporated By preparing two or more connecter terminals with a solderless 
terminal in a connector with a built-in branching function, it is applicable also to the 
communication system which consists of various communication wires. 
[0026] 

[Embodiment of the Invention] One form of operation of this invention is explained 
hereafter. 

Form 1. drawing 1 of operation is the block diagram showing the interconnection structure 
of the communication wire in the multiplex communication system by the form 1 of 
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operation of this invention. In drawing 1 , Unit 10A and tlie trunl< 2 which connects between 
10B are multiplex communication lines (communication wire) which transmit the multiplexed 
data. Moreover, the twisted pair wire constituted by twisting two electric wires as a trunk 2 
(twisting) is used (refer to drawing 2 ). 

[0027] Units 10A-10D are multiplex communication equipment to perform, and [ Units 10A 
and 10B ] It is combined with a trunk 2 through Connectors 1 1A and 1 1B, and Units 10C 
and 10D are combined with a trunk 2 through male connectors 1 1C and 1 1 D and the 
female connectors 5A and 58 with a built-in solderless terminal, respectively. In addition, 
the terminator which carries out termination of the communication line is built In Units 10A 
and 10B. 

[0028] The female connectors (connector with a built-in branching function) 5A and 5B with 
a built-in solderless temiinal are equipped with the branching function (tee) which branches 
a trunk 2 on the way, and the female connector function (connector area) which fits into the 
male connectors 1 1C and 1 1D of Units 10C and 10D, respectively. That is, the female 
connectors 5A and 5B with a built-in solderless terminal fit in with the male connectors 1 1 C 
and 1 1 D of Units 10C and 10D, and connect a trunk 2 to Units 10C and 10D while they are 
formed in the middle of a trunk 2 and branch the trunk 2 on the way. Drawing 2 is the 
perspective view showing the concrete composition of such female connectors 5A and 5B 
with a built-in solderless terminal. 

[0029] As shown in drawing 2 , [ the female connectors 5A and 5B with a built-in solderless 
terminal ] While welding the trunk 2 of a twisted pair wire by pressure [ the scalpel housing 
50 of the abbreviation rectangle object which holds the male tei-minal of male connectors 
1 1C and 1 1 D, two female terminals 53 with a solderless terminal (connecter terminal with a 
solderless terminal) which fit in, and two female terminals 53 with a solderless terminal of 
those (built-in), and the upper part of the scalpel housing 50 J It consists of the connection 
sections 52 which connect covering 51, and the scalpel housing 50 and covering 51 of a 
wrap abbreviation rectangle object. 

[0030] The electric-wire-holding section 50a held on both sides of a trunk 2 to the opposite 
side side of the couple of the top face is formed in the scalpel housing 50, and [ the scalpel 
housing 50 ] The temninal fixed parts 50b and 50c which carry outwearing immobilization of 
the two female terminals 53 with a solderless terminal are formed In the center section of 
the top face, and 50d of breakthroughs which the covering catching part 51b of covering 51 
penetrates to the opposite side side of other couples of the top face are formed in the 
scalpel housing 50. 

[0031] Furthermore, the connector catching part 50e which engages with the catching part 
(not shown) of housing of male connectors 1 1C and 11D is formed in the longitudinal 
direction both-ends side face at the scalpel housing 50. Although not shown in drawing 2 , 
the scalpel housing 50 interior has become in midair, and the underside side which fits in is 



with a solderless terminal. As shown in drawing 3 , [ the female terminal 53 with a 
solderless terminal ] The solderless-terminal (that is, trunk 2 is branched) section (tee) 501 
which welds a trunic 2 by pressure and connects the inner conductor of the trunk 2 to the 
female terminal 53 with a solderless terminal electrically, The male terminal (not shown) of 
male connectors 1 1C and 1 1D is inserted, and it consists of the female terminal sections 
(connector area) 503 which connect the male terminal to the female temiinal 53 with a 
solderless terminal electrically. 

[0033] The plate of a conductive ingredient is bent by abbreviation horseshoe-shaped, Slit 
502a cuts to the abbreviatibn horseshoe-shaped field of 1 , and is lacked and formed in it, 
Silt 502b cuts the solderless-terminal section 501 to other fields, and it is lacked and formed 
in them. Moreover, Slits 502a and 502b are formed in the location which countered, and the 
electric wire of one of the two of a trunk 2 is inserted. 

[0034] As for the female terminal section 503, the interior of the prism of a conductive 
ingredient serves as hollow, and a male terminal is inserted in the interior of the prism of 
this hollow. Moreover, it is formed so that the resilient tongue 504 for raising a contact 
pressure with the inserted male terminal to the one side face of the prism of the female 
terminal section 503, and aiming at a positive flow may project inside. 
[0035] [ thus, the constituted female terminal 53 with a solderless terminal J While breaking 
the external coat of a trunk 2 to the slits 502a and 502b of the solderless-terminal section 
501 and connecting with internal lead wire, by fitting in with the male terminal of male 
connectors 1 1C and 1 1 D in the female terminal section 503. it branches and a trunk 2 is 
electrically connected to a male terminal. As described above, two female terminals 53 with 
a solderless terminal are formed, and two female terminals 53 with a solderless terminal 
are attached and fixed to the terminal fixed parts 50b and 50c of the scalpel housing 50. 
[0036] When covering 51 is put on the upper part of the scalpel housing 50, two slots 51a 
which make a trunk 2 penetrate are formed in the opposite side of the couple of the whole 
surface at covering 51. Moreover, two covering catching parts 51b which penetrate 50d of 
breakthroughs and engage with the opposite side side of other couples of the whole 
surface when covering 51 is put on the upper part of the scalpel housing 50 are formed in 
covering 51. In addition, the interior of covering 51 is formed according to the configuration 
which is not caught as the electric-wire-holding section 50a or the terminal fixed parts 50b 
and 50c of the scalpel housing 50 and which are these parts like (it does not contact), when 
covering 51 is put on the upper part of the scalpel housing 50. 

[0037] The connection section 52 bends, when the one side face of the scalpel housing 50 
and covering 51 is connected and covering 51 is put on the scalpel housing 50. 
[0038] Next, operation of a wiring activity is explained. First, a trunk 2 is connected between 
Unit 10A and 10B through Connectors 1 1 A and 1 1B. Next, as shown in drawing 1 (A), the 
female connectors 5A and 58 with a built-in solderiess terminal are attached in the middle 
of a trunk 2. Installation to the trunk 2 of the female connectors 5A and 5B with a built-in 
solderless terminal is performed as follows. 
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[0039] As shown in drawing 2 , two electric wires of tlie twisted trunk 2 are unfolded. When 
the two electric wires are inserted in the slot of the electric-wire-holding section 50a of the 
scalpel housing 50 and covering 51 is put on the scalpel housing 50, [ covering 51 ] Since 
the covering catching part 51b engages with 50d of breakthroughs, and the protruding line 
51 c of the rear face of covering 51 turns and forces a trunk 2 inside the scalpel housing 50 
while being closed, a trunk 2 is inserted in the slits 502a and 502b of the female terminal 53 
with a soiderless terminal. Thus, if a trunk 2 is inserted in Slits 502a and 502b, the coat of a 
trunk 2 will be beaten by the slits 502a and 502b. and an inner conductor will be electrically 
connected to the female terminal 53 with a solderiess tenninal. 

[0040] Next, the female connectors 5A and 5B with a built-in solderiess terminal are made 
to fit into the male connectors 1 1C and 11D of Units IOC and 10D, as shown in drawing 1 
(B). If the female connectors 5A and 58 with a built-in solderiess tenninal and male 
connectors 1 1C and 1 1D fit In, the male temiinal of male connectors 1 1C and 1 1D will be 
inserted into the female temnihal section 503 of the female terminal 53 with a solderiess 
terminal, and a male terminal will be electrically connected to the female terminal 53 with a 
solderiess terminal. As a result, it means that the trunk 2 and the male terminal were 
electrically connected through the female terminal 53 with a soiderless terminal. 
[0041] As mentioned above, according to the form 1 of this operation, form the female 
connectors 5A and 58 with a built-in solderiess terminal in the middle of a trunk 2, and a 
trunk 2 is branched. Since the female connectors 5A and 58 with a built-in solderiess 
terminal were made to fit into the male connectoi-s 1 1C and 1 1D of Units IOC and 10D and 
a trunk 2 and Connectors 1 1C and 1 1D were connected The dependability of multiplex 
communication, the arrangement degree of freedom of Units 10C and 10D, the workability 
of wiring, etc. can be raised, and the cost cut of the communication system by the cutback 
which is an electric-wire number can be realized. 

[0042] That is, in the interconnection structure of the multiplex communication system by 
the fomi 1 of this operation, like the conventional parallel shown in above-mentioned 
drawing 5 , since it is unnecessary in the drops line 3, a reflection does not take place, 
communicative dependability improves, and a radiation noise is not generated, either. 
Moreover, since it is unnecessary in the drops line 3, it is not restrained by the line length L 
of the drops line 3 (drop), and the an^angement degree of freedom of Units IOC and 10D 
also improves. 

[0043] Moreover, since it can wire only in one trunk 2, without being dependent on the node 
number to connect even when connecting two or more units 10A-10D with a multiplex 
communication line, The cost cut of a multiplex communication system is realizable (even if 
a node increases, the cost hike of a multiplex communication system can be stopped only 
by the line length of a trunk 2 increasing). 

[0044] Moreover, although a trunk 2 will be cut and all the units will become communication 



by the form 1 of this operation, even If the female connectors 5A and 5B with a built-in 
solderless terminal separate from Connectors 1 1C and 1 1D, a trunk 2 Is not cut and the 
dependability of multiplex communication Improves further. 

[0045] Furthermore, an operator Inserts a trunk 2 In the female terminal 53 with a solderless 
terminal of the female connectors 5A and 5B with a built-in solderless terminal, and makes 
It weld by pressure (inserting). Since the multiplex communication line of a multiplex 
communication system can be wired only by fitting the female connectors 5A and SB with a 
built-in solderless terminal into the male connectors 11C and 11D of Units 10C and 10D, 
the workability of wiring wiW improve for an operator. 

[0046] Form 2. drawing 4 of operation is the block diagram showing the interconnection 
structure of the communication wire in the multiplex communication system by the form 2 of 
operation of this invention. [ as the multiplex communication line was shown in above- 
mentioned drawing 1 , were constituted from the form 1 of the above-mentioned 
implementation by only the trunk 2 by which two electric wires were twisted, but ] As shown 
in drawing 4 , a multiplex communication line incorporates the source line 60b and line 
GND 61 other than a trunk 2 which are a twisted pair wire, and consists of forms 2 of this 
operation. Since a source line 60 and line GND 61 are certainly needed for the multiplex 
communication unit units 10A-10D, this method is dramatically effective. 
[0047] In this case, in order to weld by pressure four electric wires (two electric wires and 
source lines 60, and line GND 61 of a tmnk 2), four female terminals 53 (pressure-welding 
part) with a solderless terminal are needed for the female connectors 5A and 5B with a 
built-in solderiess terminal. In addition, in drawing 4 , about other composition, since it is the 
same as that of what was shown in above-mentioned drawing 1 , the overiapping 
explanation Is omitted. 

[0048] In addition, although the twisted pair wire which made two electric wires twist was 
used as a trunk 2 of a multiplex communication line with the forms 1 and 2 of the above- 
mentioned implementation, it does not restrict to this, and the thing of the 2-wire system 
which is not twisted may be used, and the thing of 1 line type is also available. 
[0049] 

[Effect of the Invention] As mentioned above, according to this invention, prepare a 
connector with a built-in branching function in the middle of the communication wire which 
connects between units, and a communication wire is branched. By making the connector 
with a built-in branching function fit into the connector of other units, connecting a 
communication wire to other units and wiring The effectiveness that the dependability of 
communication system can improve, the arrangement degree of freedom of other units can 
also improve, and it can become easy [ an operator's wiring activity ], and the electric-wire 
number of a communication wire can also be reduced, and the cost cut of a system can be 
realized is done so. 



[Translation done.] 
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